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Abstract

Background: Pulmonary hemorrhage is a life-threatening complication of cardiovascular surgery. Bronchial artery
hypertrophy, a rare pathology associated with inflammatory and ischemic respiratory diseases, increases the risk

of pulmonary hemorrhage; however, its involvement in cardiovascular surgery is not well known. We present two
cardiovascular surgical cases in which embolization of the hypertrophied bronchial artery was effective in controlling
perioperative pulmonary hemorrhage.

Case presentation: The first case was a 51-year-old man with chronic obstructive pulmonary disease who devel-
oped acute type A aortic dissection. After emergent surgery, his blood pressure suddenly dropped in the intensive
care unit; computed tomography revealed a right hemothorax. Because a 4-mm dilated bronchial artery was identi-
fied on preoperative computed tomography, the hemothorax was suspected to be associated with bronchial artery
hypertrophy. Selective bronchial arteriography was emergently performed and revealed a right pulmonary paren-
chymal blush. After subsequent coil embolization of the bronchial artery, the parenchymal blush disappeared, and
his hemodynamic condition stabilized. The second case was a 66-year-old man with bronchiectasis who was referred
for redo aortic valve replacement due to structural valve deterioration. A bioprosthesis was previously implanted to
avoid permanent anticoagulation because the patient had repeated episodes of hemoptysis; however, he still had
persistent hemosputum during admission for the redo aortic valve replacement. A dilated bronchial artery 3.7 mm in
size was incidentally identified on preoperative computed tomography, and hence, the repeated hemosputum was
suspected to be associated with bronchial artery hypertrophy. Bronchial arteriography revealed a right pulmonary
parenchymal blush, and prophylactic embolization of the bronchial artery was performed. The hemosputum disap-
peared after the procedure, and redo aortic valve replacement was performed uneventfully 8 days later.

Conclusion: In cardiovascular surgery, the risk of pulmonary hemorrhage associated with bronchial artery hypertro-
phy should be considered, especially in patients with inflammatory and ischemic respiratory diseases.
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Background
Pulmonary hemorrhage is a lethal complication of car-
diovascular surgery. Unfortunately, its cause and prophy-
laxis are poorly understood. Inflammatory and ischemic
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hypertrophy (BAH), is associated with a potential risk
of pulmonary hemorrhage. However, the involvement
of BAH in perioperative pulmonary hemorrhage in car-
diovascular surgery patients remains unclear. We pre-
sent two cases in which BAH embolization was effective
in controlling perioperative pulmonary hemorrhage in
patients undergoing cardiovascular surgery.

Case presentation

Case 1

A 51-year-old man with chronic obstructive pulmonary
disease (COPD) complained of sudden chest pain and
was transferred to our institution. Contrast-enhanced
computed tomography (CT) revealed a type A aortic
dissection, and he underwent emergency surgery suc-
cessfully. However, after transfer to the intensive care
unit, his systolic blood pressure suddenly dropped to
60 mmHg, and oxygen saturation decreased to<90%.
An emergency CT revealed massive right hemotho-
rax; a chest tube was subsequently inserted, draining
approximately 3000 ml of bloody fluid in the initial 2 h
after insertion. The preoperative CT was retrospectively
reviewed and a 4-mm dilated BA was identified. Pulmo-
nary hemorrhage was suspected to be associated with
BAH (Fig. 1a). We requested bailout surgery from a tho-
racic surgeon and also decided to perform an endovascu-
lar BA assessment while waiting for the surgeon’s arrival.
Because emergent selective bronchial arteriography
revealed a right pulmonary parenchymal blush (Fig. 1b),
subsequent coil embolization was performed. After the
embolization, the parenchymal blush disappeared, and
his hemodynamic condition stabilized (Fig. 1c). He was
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extubated and discharged after 9 and 63 postoperative
days, respectively.

Case 2

A 66-year-old man with bronchiectasis was referred to
our hospital for redo aortic valve replacement (AVR) due
to structural valve deterioration. He was 48 years old at
the initial surgery, but a bioprosthesis was implanted
because of concerns regarding possible exacerbation of
recurrent hemoptysis if permanent anticoagulation ther-
apy would be required after mechanical valve implanta-
tion. He had persistent hemosputum even after AVR with
a bioprosthesis. Before the redo AVR, a dilated BA with
a size of 3.7 mm was incidentally identified on preopera-
tive CT (Fig. 2a). Thus, we suspected that the recurrent
hemoptysis was associated with BAH and could be exac-
erbated during the redo AVR. Therefore, prophylactic
embolization of the BA was planned. Because bronchial
arteriography revealed a right pulmonary parenchymal
blush (Fig. 2b), BA embolization with a liquid embolic
agent was performed, and the hemosputum resolved
(Fig. 2c). Eight days after the procedure, a repeat AVR
was performed uneventfully.

Discussion

The BA is usually< 1.5 mm in diameter and is difficult to
identify on routine CT. BAH is diagnosed when the BA
is>2 mm in diameter. Although the precise incidence of
BAH remains unclear, various types of respiratory dis-
eases, including inflammatory, infectious, and ischemic
diseases, are known to be associated with BAH, and pos-
sible mechanisms have been proposed for each etiology.

Fig. 1 Preoperative computed tomography and postoperative angiography images in case 1: a BAH identified on preoperative three-dimensional
CT image (white arrow); b pulmonary parenchymal blush in the right upper lobe demonstrated on BA angiography (arrows); ¢ disappearance of
parenchymal blush (arrows) after embolization (arrowhead) of the BA. BAH bronchial artery hypertrophy, CT computed tomography, BA bronchial
artery, AAo ascending aorta, DAo descending aorta
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artery, DAo descending aorta

Fig. 2 Preoperative computed tomography and angiography images in case 2: a BAH identified on preoperative three-dimensional CT image
(white arrow); b pulmonary parenchymal blush in the right lower lobe demonstrated on BA angiography (arrows); ¢ disappearance of parenchymal
blush after embolization using a liquid embolic agent (arrowheads). BAH bronchial artery hypertrophy, CT computed tomography, BA bronchial

Increased neovascularity and microvascular thrombo-
sis can promote the expansion of the BA in inflamma-
tory and infectious diseases, such as bronchiectasis and
tuberculosis [2, 3]. In contrast, tissue ischemia can cause
compensatory BAH in chronic lung ischemia, such as in
COPD and chronic thromboembolic pulmonary hyper-
tension [2]. In these pathologies, normal vascular anas-
tomoses between the bronchial and pulmonary arteries
are more prominent and increase blood flow through the
BAH [3, 4]. Furthermore, it has been pointed out that
new collateral vessels promoted by infectious and inflam-
matory diseases have thin walls and are prone to rupture
[1, 2]. There are, however, few reported cases of cata-
strophic pulmonary hemorrhage during cardiac surgery,
specifically in patients diagnosed with BAH [5]. Poten-
tial mechanisms of pulmonary hemorrhage during car-
diac surgery have been reported to be catheter-induced
pulmonary artery perforation, airway bleeding caused
by traumatic intubation, and comorbid respiratory dis-
eases [6, 7]. In our cases, BAH was highly suspected to
be associated with perioperative pulmonary hemorrhage
because the pulmonary parenchymal blush supplied by
the BA was identified on angiography, and the bleeding
subsided after BA embolization. Furthermore, emboli-
zation is effective not only for the treatment of ongoing
bleeding, but also for prophylaxis of possible exacerba-
tion of hemoptysis. Although our cases had no remark-
able complications following BA embolization, there are
some reports of complications such as transverse myeli-
tis and bronchial infarction after BA embolization [2].
Therefore, it should be applied only in situations where
BAH is highly suspected to be associated with a perio-
perative hemorrhage. Additionally, because selective

BA cannulation is a technically demanding procedure,
surgical repair including lobectomy should always be
considered in case of a massive hemothorax [8, 9]. The
diagnosis of BAH and the consideration of therapeutic
and prophylactic embolization of the BA could reduce
the risk of mortality due to lethal perioperative pulmo-
nary hemorrhage, especially in patients with inflamma-
tory, infectious, and ischemic respiratory diseases.

Conclusion

BAH may be associated with perioperative pulmonary
hemorrhage in cardiovascular surgical patients. Preop-
erative assessment of the bronchial arteries could help
reduce the potential risk of perioperative pulmonary
hemorrhage, especially in patients with inflammatory,
infectious, or ischemic respiratory diseases. When BAH
is suspected to be associated with perioperative pulmo-
nary hemorrhage, bronchial arteriography and emboliza-
tion may be desirable.

Abbreviations

AVR: Aortic valve replacement; BA: Bronchial artery; BAH: Bronchial artery
hypertrophy; COPD: Chronic obstructive pulmonary disease; CT: Computed
tomography.

Acknowledgements
We would like to thank Editage (www.editage.com) for English language
editing.

Author contributions

All authors attested that they met the authorship criteria. YK performed the
operations. SA wrote the manuscript. SW helped draft the manuscript. All
authors read and approved the final manuscript.

Funding
The authors did not receive any Grants or funding.


http://www.editage.com

Abe et al. Surgical Case Reports (2022) 8:80

Availability of data and materials
The data that support the findings of this study are available from the cor-
responding author upon reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable for this case report.

Consent for publication
Informed consent was obtained from the patients for publications of this case
report and any accompanying images.

Competing interests
All authors have no conflicts of interest.

Author details

"Department of Cardiovascular and Thoracic Surgery, Faculty of Medicine
and Graduate School of Medicine, Hokkaido University, Kita 15, Nishi 7, Kitaku,
Sapporo 060-8638, Japan. 2Department of Cardiovascular Surgery, Kushiro-
City General Hospital, Kushiro, Japan.

Received: 27 January 2022 Accepted: 15 April 2022
Published online: 29 April 2022

References

1. TioD, Leter E, Boerrigter B, Boonstra A, Vonk-Noordegraaf A, Bogaard
HJ. Risk factors for hemoptysis in idiopathic and hereditary pulmonary
arterial hypertension. PLoS ONE. 2013;8: €78132. https://doi.org/10.1371/
journal.pone.0078132.

2. Almeida J, Leal C, Figueiredo L. Evaluation of the bronchial arter-
ies: normal findings, hypertrophy and embolization in patients with
hemoptysis. Insights Imaging. 2020;11:70. https://doi.org/10.1186/
513244-020-00877-4.

3. Walker CM, Rosado-de-Christenson ML, Martinez-Jiménez S, Kunin JR,
Wible BC. Bronchial arteries: anatomy, function, hypertrophy, and anoma-
lies. Radiographics. 2015;35:32-49. https://doi.org/10.1148/rg.351140089.

4. Kathuria H, Hollingsworth HM, Vilvendhan R, Reardon C. Management of
life-threatening hemoptysis. J Intensive Care. 2020;8:23. https://doi.org/
10.1186/540560-020-00441-8.

5. UzukaT, Nakamura M, Nakajima T, Kusudoh S, Usubuchi H, Tanaka A, et al.
Idiopathic bronchial hemorrhage: a rare but catastrophic complication in
cardiac surgery. J Cardiothorac Surg. 2016;11:78. https://doi.org/10.1186/
513019-016-0477-0.

6. Fortin J, Vaillancourt R, Vigneault L, Laflamme M, Simon M, Bussieres JS.
Unusual cause of life-threatening hemoptysis during cardiac operation:
surgical management revisited. Ann Thorac Surg. 2017;104:e251-2.
https://doi.org/10.1016/j.athoracsur.2017.04.010.

7. Kearney TJ, Shabot MM. Pulmonary artery rupture associated with the
Swan-Ganz catheter. Chest. 1995;108:1349-52. https://doi.org/10.1378/
chest.108.5.1349.

8. Booth KL, Mercer-Smith G, McConkey C, Parissis H. Catheter-induced pul-
monary artery rupture: haemodynamic compromise necessitates surgical
repair. Interact Cardiovasc Thorac Surg. 2012;15:531-3. https://doi.org/10.
1093/icvts/ivs287.

9. Sekkal S, Cornu E, Christides C, Laskar M, Serhal C, Ghossein Y, et al. Swan-
Ganz catheter induced pulmonary artery perforation during cardiac
surgery concerning two cases. J Cardiovasc Surg (Torino). 1996,37:313-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 4 of 4

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1371/journal.pone.0078132
https://doi.org/10.1371/journal.pone.0078132
https://doi.org/10.1186/s13244-020-00877-4
https://doi.org/10.1186/s13244-020-00877-4
https://doi.org/10.1148/rg.351140089
https://doi.org/10.1186/s40560-020-00441-8
https://doi.org/10.1186/s40560-020-00441-8
https://doi.org/10.1186/s13019-016-0477-0
https://doi.org/10.1186/s13019-016-0477-0
https://doi.org/10.1016/j.athoracsur.2017.04.010
https://doi.org/10.1378/chest.108.5.1349
https://doi.org/10.1378/chest.108.5.1349
https://doi.org/10.1093/icvts/ivs287
https://doi.org/10.1093/icvts/ivs287

	Bronchial artery hypertrophy-associated perioperative pulmonary hemorrhage in cardiovascular surgery: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Case 1
	Case 2

	Discussion
	Conclusion
	Acknowledgements
	References


